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minutes after the pump is started and 
thereafter. All other equip­

attention. 
with 

in­
and then monitor accor-

The validity of the data collected during an 
aquifer test depends on a constant pump­
ing rate. The sooner this rate is stabilized, 
the better the test. Thus, it is advisable to 
set the valve the day before the 
test. 

electric the 
use 

drawdown measurements in the control 
shielded electrode is 

in An•:::-.O!'"H".:!TlAn 

less are most 
measured with a steel The lower 
feet of the tape is wiped and coated 
with blue chalk and lowered a 
foot or so below the water level in the well. 

convenient even-foot marker on the 
is held the measuring or 
near the of the for a fraction of a 
second. The elapsed time is noted, and the 
tape is reeled out of the and the 
of wetted is nl'"c•l"' 1c'°''" 

with the elapsed time. The is 
subtracted from the value of the even-foot 
marker held on the measuring point to find 
the depth to water. A disadvantage of this 
method is that the approximate depth to 
water mu.st be known so that a portion of 
the chalked section is submerged each 
time to produce a "wetted line". The wetted 
tape method is impractical for measuring 
water levels in the control well. Rapid 

30 seconds 

where the actual 

The exact time that the test 
,..,,,,.,.,.,,,.,..... of 



BASIC WELL DATA 

Please record information only when you are certain of answer. Contact 
the DNR-Division of Waters at (612) 296-4800 if you have questions. 

Phone Number{6oz) /Zs- 4S-b 7 

County Township Range Section Fraction Section 

F-oR-e 111 r+ IJ /04 North 53 West b /Ui!J~sw~~ 

Name of Drilling Co. llZA f/}lf ])"b fr/JD SO/J ~ [;U,tf IBtz. VI ll S !J1 )J. 

Date Drilling Completed: JULY 30 1 / (l 7 Z 

Well Depth When Drilled: 4 3 feet 

Minnesota 
Unique 

Well 
Number 

Use of Water //2..~/GAt 'ION (home, stock, irrigation,etc.) 
-'-~~~~-~~--~~~--~~~~~--~~~ 

Ground Elevation of Well, 
Above Mean Sea LeveJ.//15 feet 

On reverse side of sheet, show exact location 
of well in grid section with an "X". 

Casing: Type: 571?eL fi.PE (Tile, concrete, steel pipe, etc.) 

Diameter (if more than one, use second line): 
6 inch set to 3 7 feet depth 

inch set to feet depth -----

Screen: 

~ 
or No, instead there is an open hole, 

Make f/ei2Ctlt€S 

0 
• if 

Diameter~~b~·-----
Length ___ __../o~F~Oo~r-

from feet to feet 

Type W117e7ZPC-e;W 
Slot/Gauze bO S LO( 
Set Between ·3 7 feet and 43 feet, 

and feet and feet. 
Amount of Water Pumped 

gallons/day --- ------

Manufacturer Name /-1ll60 Pump: Date Installed But-UST S­
IC/1-Z. ----~--~------~---~--~~ 

Length of drop pipe Pump Capacity~ 00 
---~----~-

Type - Submersible M 
Jet CJ 
Other 0 

Reciprocating l:J 
Centrifugal 0 

------------------~~ 

gallon per minute 

Non-pumping Water Level Below Surface Z. 3 feet, or is well flowing 0. ------
Date Measured JUlf 60, /C/7 Z. 

• 

Pumping Water Level Below Land Surface: 
3 "t feet after 7 hours/m · 137 pumping at 300 gpm. 

___ feet after hours/minutes pumping at gpm. 

Depth of Well Last Measurement 
---Method of Measurement: 
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and the thin dashed 
of the 1I4 sections. 

+ 

1 mile 

Note: Indicate your well to the nearest 1/4, 1/4, 1/4, 
section by an "X". Grid equals one complete section. 
For example, the well already indicated is in the NW1/4 
of the SE1/4 of the SE1/4 of this section. 

+ 

+ 

+ 

+ 
EXAnl't-€ 

u.JolL 



COMPLAINT SECTION 

Attach any additional sheets, sketches, and maps needed to explain problem. 

1) Explain the type of problem you have been experiencing, and when it 
started. Include any changes in the non-pumping water levels which have 
been observed; and when? y ;S-rm7e... {J)Frrefl LEllet Hlf-:! t:!eeJJ 23 FG-e-T," Bl/T 
J)OaJ SIJJC£ b1er<t b11 JJ /)!L!Uei:J Hts /~61117()~ /)Jet(_, 

\Tfll Y lt/t-11 V S le Vet:- /$ Pf3er /'ftlb 111 
s uctcs 111,z {)) 11 etJ 111 otZG r;-m 1 tJ vres. 
2) Do you feel the problem has been ca.used, at least in part, by the 
operation of a nearby high well? If yes, who is the owner of 
the nearby well (or wells), is it from your well, where is 
it located (describe location of well to the nearest 40 acre tract 
within the appropriate Section, Township number Range number and County. 
Suee Do. Dt b e-t.-L Is 4 oo PeET 
/J0/27U o~ tJ.IELL ;µ mE Sre770JJ b 1 r/of N, R.. S3 w, 
HIS l»6tL IS b£/Llel> Fl 7JEP711 OF 48 Feet: 

3) What have you done to correct the problem? What was the cost? 
/J0711/IJ6 Yet; 8/JT l'tl l'/UJl!RillY HHIJts= TD Pee1W J1AY 1»-etL. 

4) Has a well driller or plumber inspected your well? If yes, list name 
and analysis of your problem. 

VE 5 1 1/211 /}Jt/ l) /) /Ill w !?U- utJT IP~ lf1.l l; POf,/ µ)J 
fh y s~ BE f!..lE?HJ 1/1.1 lJ ev )JI.II P6 Geo'{J ' 

5) Have any of your neighbors experienced similar problems? If yes, state 
their names, addresses and phone numbers. 

1J 0, J.Jb'ffles 7 Ii et &1-(llOILJ lf'TlG 5 /111 l E3J rJtJ.11111, 

ADDRESS CtJOJ.J"N fa, 6 --------------
f=o neru 191) &> I /111 JJ /)I 

PHONE NUMBER(6o2) /23- 4S-67 

*Be sure to about your well in 
the "Basic Well Data" determine 
the cause of your 
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Depth to water in all wells should be 
measured with sufficient frequency so that 
each logarithmic cycle in time on the data 
analysis plots contains at least 10 data 
points spread through the cycle. By ex­
amining the semi-logarithmic plot in Figure 
8, it can be seen that the space covered by 
0.1 minutes to 1.0 minute is the same as 
from 1.0 minute to 1 O minutes, 10 minutes 
to 100 minutes and so on. Thus, after pum­
ping starts (at t=O), depths to water should 
be measured in each well, as possible, at 
t= 1, 1.2, 1.5, 2, 2.5, 3, 4, 5, 6, 7, and 8 
minutes, approximately and at all suc­
ceeding decimal multiples of these num­
bers (i.e., 10, 12, 15, 20 ... and 100, 120, 
150, 200 ... minutes) to the end of the test. If 
the early measurement trends at observa­
tion wells indicate that measurable draw­
down is not expected for a long time, the 
remaining early measurements may not be 
necessary. 

When a confined (or artesian) aquifer is be­
ing pumped, the radius of influence ex­
pands quite quickly; therefore, a pumping 
period of 24 hours is usually considered 
adequate to reveal any significant recharge 
or barrier conditions. Since the radius of in­
fluence expands somewhat more slowly in 
an unconfined aquifer, a pumping period of 
72 hours might be required to intersect any 
significant boundaries. In some cases, 
where the drawdown in all the wells does 
not increase anymore with time, the pump­
ing may be terminated within an hour after 
such stabilization has occurred. 

MEASURING 

The meas1.,1ring point at each well is a 
reference point, and as such, should be 
stable. More than one observer is generally 
employed on pumping tests, and unless 
measuring points are clearly described and 
recorded on observation sheets, each ob­
server is to find and use his own. The 
vertical distance between the described 
measuring point and ground surface 
should be measured and recor- . 
ded. 
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So far, emphasis has been placed on the 
test design and collection of data obtained 
during the portion of an aquifer test when 
the control well is actually yielding water. 
When pumping of a well is stopped, water 
levels in the well and the aquifer recover 
from their dewatered condition toward their 
original pre-pumping levels. These 
measurements of the recovery rate of the 
water level after the pump has been shut off 
are as important as drawdown measure­
ments. The rate at which recovery occurs 
provides a means for calculating T and S 
for the aquifer. 

Theoretically, the analysis of time­
drawdown measurements and time­
recovery measurements should provide 
comparable results for the determination of 
aquifer characteristics. However, for 
recovery measurements to be valid, the 
pumping portion of the aquifer test must 
have been conducted at a constant pump­
ing rate. Recovery measurements following 
a variable rate test, such as a "step­
drawdown" test, cannot be utilized. 

During the recovery portion, water level 
measurements are more reflective of true 
aquifer conditions because variations or 
disturbances from pumping have been 
eliminated. Where at least one observation 
well within a reasonable distance of the 
control well is available, the water level 
recovery data from that well fully reflects 
the hydraulic characteristics of the aquifer. 
Where no observation well data is 
available, the water level recovery data 
from the pumped well can be used for 
limited calculations of aquifer capabilities: 
One observation well, however, should be 
provided if at all possible. 

The exact time at which measurements are 
made in the pumped well and the observa­
tion wells during the recovery portion must 
be noted. Frequency of measurements 
follows the same design as when a pump­
ing portion begins. Readings should be 
taken until the wells have recovered to their 
static level, or until they have apparently 
stabilized. The return to static water level 
requires a recovery period considerably 
longer than the previous pumping period, 
except in cases where to the 
aquifer occurs during the and 
recovery periods. 





ASSOCIATED OR 
POTENTIAL PROBLEMS 

1. Equipment Malfunction: 

Test all equipment before commencing 
test. Always bring extra batteries for 
electric recording devices and 
flashlights. It is essential that the con­
tact probes on electric water level 
devices be inspected periodically to 
make sure waterproof connections are 
still intact. If pump develops major 
problems in early phase of test, test 
should be terminated and rescheduled. 

2. Wells not Sufficiently Developed: 

It may sometimes be noticed that in a 
pumped well, the pumping water level 
rises slightly as time passes. This 
almost always indicates that the well is 
developing and becoming more ef­
ficient. This phenomenon is unusual in 
screened wells as they are generally 
already developed and stabilized 
before test pumping begins. Bedrock 
wells, on the other hand, show this ef­
fect more commonly, as cracks and 
crevices are flushed by water moving 
toward the well. 

3. Restarting an Aquifer Test: 

If for any number of reasons an aquifer 
test has to be terminated prematurely 
and then restarted, the water levels in 
the control and observation wells must 
be allowed to recover to as near their 
static water level condition as possible. 
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Copies of all field notes, maps, diagrams, and 
time-drawdown measurements should be 
mailed to: 

Ground Water Group 
DNR - Division of Waters 
444 Lafayette Road 
St. Paul, Minnesota 55101 

Data analysis involves chiefly the.transforma­
tion of raw field data into calculated values of 
hydraulic coefficients. A variety of techniques 
exist for analyzing the collected data. Formulas 
and analyzing techniques are all based on the 
following assumptions: 

1) The water-bearing formation is uniform in 
character and permeability in both horizon­
tal and vertical directions. 

2) The formation has uniform thickness. 
3) The formation has infinite areal extent. 
4) The formation receives no recharge from 

any source. 
5) The pumped well penetrates and receives 

water from the full thickness of the water­
bearing formation. 

6) The water removed from storage is dis­
charged instantaneously with lowering of 
the head. 
Furthermore, other formulas require ad­
ditional assumptions: 

7) The pumping well is 100 percent efficient. 
8) Neither the water table nor piezometric sur­

face has any slope; both are horizontal sur­
faces. 

9) The cone of depression has reached 
equilibrium so that both drawdown and 
radius of influence of the well do not 
change with continued time of pumping at a 
given rate. 

As you can imagine, these assumptions 
would appear to severely limit the use of 
formulas based on them, but in reality they 
do not. 



AQUIFER - A geologic formation, group of formations, 
or part of a formation that will yield sufficient water to 
be considered a source of supply. 

BEDROCK - Consolidated or semiconsolidated rock 
formations or parts of formations that crop out at the 
land surface or underlie the glacial drift. 

CONFINED - Water in an aquifer that is overlain by a 
layer of lower permeability. The water is under suf­
ficient pressure to rise above the base of the confining 
layer in a well or open hole. Synonym: artesian condi­
tion. 

DISCHARGE - Water removed from the saturated zone. 
Natural discharge includes flow to surface-water 
bodies, evaporation, and transpiration. Pumping from 
wells is artifical discharge. 

DRIFT - A catchall term that includes all the rock 
materials that were deposited by continental glaciers. 
(Four such glaciers covered parts of Minnesota.) Drift is 
composed of stratified and nonstratified materials 
ranging in size from clay to boulders. 

GROUND WATER - Subsurface water in the saturated 
zone. The saturated zone contains water under 
pressure equal to or greater than atmospheric. See 
WATER TABLE. 

ICE-CONTACT DEPOSITS - Stratified and 
semistratified drift, largely composed of sand to 
boulder sizes, with one or more sides of the deposit 
having been in contact with standing walls of glacial ice. 

LITHOLOGY - The scientific study of rocks. As used in 
this report, it is the rocks or makeup of rocks in the 
earth's crust. 

MORAINE - A topographic feature in glaciated terrane. 
End (or terminal) moraines are nearly continuous 
ridges or belts of generally topography built up 
at the terminus of a glacier. Ground moraines are ex­
tensive deposits having gently undulating surfaces, and 
are composed mostly of till. 

OUTWASH - Stratified drift deposited by melt water 
flowing from a glacier. It is mostly sand and gravel, but 
clay to boulder sizes may be included. 

POTENTIOMETRIC SURFACE -The surface that repre­
sents the nonpumping water level in an aquifer. It is the 
level to which water will rise in tightly cased wells. The 
water table is a particular potentiometric surface. 

RECHARGE - Water added to the saturated zone; the 
main source of recharge is precipitation. 

SATURATED ZONE - That part of the earth's crust 
beneath the deepest water table. All openings in rocks 
(into which water may percolate) in this zone are, 
ideally, filled with water under pressure greater than at­
mospheric. 

TILL - A heterogeneous mixture composed of sand to 
boulder sizes imbedded in a silty clay matrix and 
deposited directly from glacial ice. 

UNCONFINED - Water in an aquifer connected with the 
atmosphere either directly or through the unsaturated 
zone above the water table. Synonym: water-table con­
dition. 

UNSATURATED ZONE - That part of the earth's crust 
between the land surface and the deepest water table. 
Generally, water in this zone is under pressure less 
than atmospheric. Some of the rock openings may con­
tain air or other gases at atmospheric pressure. 
Beneath flooded areas or in perched water bodies, the 
water pressure locally may be greater than 
atmospheric. 

WATER TABLE - The surface in the ground at which the 
water pressure is atmospheric. The water table is the 
surface of the saturated zone. 
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